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mmm 

0 ;v - 7 i£ - h S fit X X v a £ % m #§ £ & ^ U 

o 

± t? & z>fc?mte% -7-T4 /< tt&j* 2 n t v % & i * £ & 2 © 3^ a;i/ ;* 

4 ] iufEft «fc t>*ltf IB^JS#SI tit, «IS#fir3t 7 

^ i ~ 5 (7)^-rti^©^A°;i'^ie*#i IJ 
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x f%mm<DW v ^ A°;bx u ^fr&mmz; j xm,& & -t & z. t # x 

[0 0 0 2] 

(Erbium-doped Fiber Amplifier: E D FA) tfMMikZ 
MSI 5 5 OM9*-ettKf3ftffi©^«-^3S«#&*l, ^c7)3^(Ci: »J, ^eiUKT 

IC&oTV^o fit, 3(M^ifig&fl5£ftIfflLT, Wi&&m&m. (Wavelength 
Division Multiplex : WDM) MHIJi^^Wft^&A (Time Division Multipl 

ex: TDM) ®fg#5£©W&#ii«> S>*lT V>&. 
[0 0 0 3] 

;i/^c^**»^*©^«t^«fc©»#* s i&SS'rS3;^icJ:y, a»3t^^ 

So 

[0 0 0 4] 
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teVtbtLT. gJt#<0>£ (G.P.Agrawal, "Nonlinear Fib 
re Optics, 2ndED." , Academic Press, San Diego CA, U.S.A., 1995, charp.6 

[0 0 0 5] 

t < iz % % y r <i a <z> & b m v x v > s t % tc % a jv w s mmisizk t 

77JrtZm^Tybrt)]s*(DmM£.&m%:Mmir2>j3m (S.V.Chemikov, J.R.T 
aylor, P.V.Mamyshev and E.M.Dianov, Electron. Lett., 28, 931 (1992) 
) > ft%kWP774 rt£&mmiJQ7 7-( AZm^ZHm (A.V.Shipulin, D.G.Fu 
rsa, E.A.Golovchenko and E.M.Dianov, Electron. Lett., 29, 1401 (1993) 

jRD > &ftft&<D&&&ft7 7jrt*!8mttKmmLT&&ft7 7 4A&m&z 

/gV^^iS (S.V.Chemikov, J.R.Taylor and R.Kashyap, Electron. Lett., 30 
, 433(1994) £#flg) , M^O) 1 3 0 0 nmif U^WH7 7 A A (Standard Telecomm 
unication Fiber : STF) £. 1 5 5 0 nmif Ufrffli7 7 A A (Dispersion Shifte 
d Fiber: DSF) £ Z&KiZmWc UtM b T=.mm^WMU7 7 >f A (Com-lik 
e Dispersion Profiled Fiber: CDPF) £M V^T A;i/^.*S^fcf n# (p s) 
lZ$.T*mM£nfcytirf)\s7s$:ft£.Z1*:2>-%m (S.V.Chemikov, J.R.Taylor and 
R.Kashyap, Electron. Lett., 29, 1788(1993)^, E.A.Swanson and S.R.Chinn, 
IEEE Photon. Technol. Lett., 7, 114(1995) & i£ & E £ &tf £ 3 £ # 

[0 0 0 6] 
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[0 0 0 7] 

MJ&yt^Jl-ZfS.^- (Nonliear Optical Loop Mirror: NOLM) , 
ntm^-t^^m^^U^-^^^- (Nonliear Amplified Loop Mirror: NA 
LM) *m^tt&t>^%)T*&Z> 0 

NO LM£M^£— mWteJi&lZ. N.J.DoranfcJ:tjq).Woo(Uc J: £ "Nonliear 
Optical Loop Mirror" (Optical Letters, vol.13, No.l, 56~58H. 1988^1 

[0 0 0 8] 

ZZT5\ N.J.DoranP>JC J;oT^$tl^NO LM^-ecDi&f^MSiCoV^TJ^T 

lONOMLli, 01 2t^Lfc<l:9(:, }fc^-&#§ 1 l7T^A;i/-y 2 

£o ^-^fllli, ^<£ft#ll£.fct# a : 1 - a U , 4ffi»^-hla 

, lb, 1 c, ld&il^, -?-(Z>e>*>, ' aK- h 1 a«A^J-r<2>^A;V^C7)A*^ 
^^^StlTA^J^- MC&oT;i3U, h 1 btt^CDNOLM^lSn 

[0 0 0 9] 

*fe,.**s-&aii©jK-T.h i cit^ty 74 jw-^f 2 <D-^<Dmm 2 at.mm 

S*U jK— hid «)t77^A;i/-^2«©^2 b fcgM&StlTV^. 

~<DNO LM©A#^~ h 1 a lC^AVbX#<A;rj^£ AW* te, ^ 

«^#1-JCJ:oT, h 1 c^^7r>f A;i/-^2{CA*bT®l 2T'^L 

-y2{CA^LT01 2T^b7lM^ftmU (ccw^fHi) iZBWft^ 

#IC, a : 1 - a(£#|l£i£T*##J£4"l6 2>\ Zltl bO^Vl/X^li, 1 

7j$ti-2»/\°;i/^^^^^T-r^;b-^2T^iif$tiAK- M a^e>ffi^j$tis 
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[0 0 10] 

t jK— h i b^&KAsn, <s»ft©v >rx^^3 I fc7T-r^;b-^2-esiif$ 

[0011] 

— flglft&N ALMfCggLTte. M.Fermann£>fCj:£ "Nonli ear Optical 
Loop Mirror" (Optical Letters, vol.15, No. 13, 752~754K- 1990^7^) IC ' 

rODNALMIi, HI 3t?mbfeJ:e){C, 01 20NOLM©3t77^A>- 
^2<7)-s^{C, E D F A4 SrgBfi L fctiCD^feS. ifiDNALMtt, NOLMC 

t*£ £ i: v> e> nm £m u t & . 

[0 0 12] 

a /i/ x As © mm t j * x<sm & i o © # ? a j * x* m b# izmm-t & r £ » mm x* 

[0 0 13] 
[0014] 
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mmftyT4^fcmm<D-jj(D^3£mi3(z>%sm*. -eti^ti. atrial! 1 <z>;i/ 

2«!li(Z)^A;bX^{C^SriL, @ffia^M^#|{C!)ijiL7ctfrfH2a^© 
[0 0 15] 

^^SIA^f 3) , ifffa?r-f^i?^*> Mi, «)t^W5.ow 

) , 

3;ft,£ftA;i/X2§£#f A 5 £t* -5,) «#fc.$n^o 
[0 0 16] 

J^T, Atltf-h £.^0) , mi7A;b^^ffi^Ji-§H2(DAffiiJ^- b 1 b (J£* 
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h i c i d - ^ $: ^ 7 >f A'^M (J£AT, ^77^f;U-^t 
[0 0 1 7] 

%7T4 SiZltmzmmi'T, 8l©77^A't^^>b 2A~2 H^^^S^ 
7 T 4 * o T £ . 

l±, 3£M-£#§ l T* 2offi;^i/Xi^t:^tib a : l - a t?#«J3 *u -#0>7N°;i/ 
^Mfl©;i/-7 t ^-h 1 c^^77^f A;i/-7 2 c w^lRKC^jlL 

. ffi#<7)7\Vi/*j&#«3l2cD;b-^-- h l d^p)^77^A';i/-72rt5:c c 

m^m^-m^^^r^tbiz, ^77^/u-72{:iii$3>hn-7 3, s# 

[0 0 18] 

®2tt, il©^77>fA>-72(Z)CDPF©M$:^t 0 HflsiftfCk}:, 7 
> f> 2 A, 2C, 2E, 2 GttffjfaUfc 1 5 5 Onm^^n^iJCT' 
7>f./^ (DSF) fr&J«»J/77>f^t^>h2'B, 2D, 2F, 2Hte|W|C 
<fffSBL£ 1 3 0 0nm^Dci?a#fC7 7^,r\* (SMF) -e7£fi£2 tlT -£<£> 
i^©DS F £ SMF(2#fmiII2T^0£££USV^CM&oT;i3*;> 
&7T4 f^7% y b ©Sc5 1)02 'VffljjkLfcJ: ^l^(CM^otV^5o 
[0019] 

^37?, 2M^l^-if^$:Mfe-^t>itfe?^l 5 5 0nmtf)tf-h 

Wl®;i/-7"!K- h 1 c*^02©CDPFiCA7Jltc w^fnllC^jlLT 
V^^§l|-£:%X.£o ^©^(Cti, 7 7<AtW>h2A, 2C, 2E, 2G 
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D S F«t4fSW^^7 7>f A-Z>f*> h 2 B, 2D, 2F 

Hi: bt#Mt§ = 
[0 0 2 0] 

©ra^M^tcty, 8ig&<&&:Bx^* h;wcfcm^i8tf£/£U -ecor^c 

[0 0 2 1] 

*(Dt=.®>. 3Sg077^fAt^^>K2Ct'H lafiffifl (SPM) ^ 

n m t & & immbgk & a ± l & ±s ^ ^ x tc # m l , a ^ * © & *> ± # y bp 

[0 0 2 2] 

fit, 4agCD77>f/^^>h2D'Tfli, ±SS 1/ fc?" -V - tl 
Lfc^ot, 0 2 ©CD P F SrejKLT^Ofc^l/^lCtt, ^tlJ^ffe© 7 7 <4 

[0 0 2 3] 

fcfc, gI2(7)CD PFlCcc w^lrnX-ytJ^JV^ti^m-t^^^. 

7^77^^t^>h si§@i?±fH l i: Htt®#Mi^»££*HR 
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oTVN3<DT\ cw^^ccw^lnl^t', fcM^ Z>%rt)\s^V>MitV> 1/7j#M 
[0 0 2 4] 

c w^r&iicMllIbTll2®;i/-^ , AK- M dC!f§M^£A;i/Xf£3\ %~? t A 
;u-^2 $: c c w^f6j{cMtSbTHi f> i c icmn-t&JVixf&ft 

[0 0 2 5 ] 

yi/x^^gw^iliWf^ *cw, ^2©;i/-^-h l d^bc cw# 

[0 0 2 6] 
[HI 

8 

<t>cw=\ri I cwiLi •*• (1) 

A- 

[0 0 2 7] 
[12] 

s 

8 

<t>ccw= \ T i I ccwiLi ••• (2) 

i^i 

[0 0 2 8] 

(3£tp, r itt i#i©77^/tt^ > ha>*»^3fc^««, lite i # 
B©77>f^t^ > h\ZX±-t Lili iS@©77>f A 
-fe^* > h©«$ =&*"T. 3^T% 7 i= 2 a: n 2 /Aeff • X (n 2 :#j§ 
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[0 0 2 9] 

5£ (1) £5£ (2) fc^JfrTSi:, *77^^t^>hA«D2o©/U^ 
(Icwi, Iccwi) i$m&Z>f~&>. 2o©/^^CDPFrtT? 
htf>S&4 (*cw, 4>ccw) liMfcofctillCi&S^ 

So 

hT'feS;i/-^-K- h 1 c £J:tf;i/-^- hid JCfeWSffi**»il©Bg^tt 

^l/fc^E- K*§^^S^T?^S*l<5 (P.Franco, M.Midrio, A.Tozzato, M.Romag 
no 1 and F.Fontana, "Characterization and optimization criteria for filt 
erless erbium-doped fiber lasers" , J. Opt. Soc. Am. B 11, No. 6, 1090(199 
4). C.R.Giles and Di. Giovanni, "Spectral Dependence of Gain and 

Noise in erbium-doped Fiber Amplifier" , IEEE Photon. Tech. Lett., 2, No.l 
1, 797(1990) o 
[0 0 3 0] 

W^il^oTil^-^- Sic ilt^ 2 — ^^f— h 1 dJCffi^j-rs 
[0 0 3 1 ] 

-T^fct)^, c c w#ft&MtSLT££/^;^£Mcj;£;i/- h 1 c tc& 
ttSffi;*j*»£E lc , c w^"|RlS:MtSILT$fcA;i/X^lC j:S;i/-^Ji<- h 1 
d {C;j3#£ffi7jSt§£E ld £ U ATJjK- b 1 a IC^tf^/^l/XlC <fc £ A;fr1t 

E lc=- 1/2 'E in - (3) 
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E ld =i (1-a) E in - (4) 

[0 0 3 2] 

>>7 h £^ttTV^<Z)-£\ m E lc , E ld ii, 7&5£ : 

E lc = a 1/2 • E in ex P ( i £ cw) -(5) 
E ld = i ( 1 - a) 1/2 • E in exp ( i £ ccw) . -(6) 

[0 0 3 3] 

(4) SrffiV^r £tCj: y, : 

1 out = I E out I 2 

= |E in | 2 [l-2a (1-a) { 1 + cos .( tf> ccw- <t> cw) } ] 

= I in [l-2a (1-a) { 1 +cos ( ccw- <*> cw)} ] ••• ( 7 ) 
[0 0 3 4] 

= 4ccw- 4cw) ftJfctl=r#f 1 <Z>3*fc ( a ) S:^$i±fe«^tCc 

Wt, E3lC^-r o 

0 3 frMJ^^&J:^;:. ffiTJrt?- h 1 b^^A^bfeA*/\°;i/^©^(cM 
LTtI 1 0 0 %(DytJi)\/Xtfmjj-tZ><D\Z. A <t> Jfim.7i (mittfSO &C&oT 

[0 0 3 5] 

Uccw-<f.cw) MTfe<g>_hfHL^ A tf> (1) £j£ (2) T'^tlTV^ 
-hi a'Ntfm/Wl/XCDS&g (-1 i) , m%&mi (Dftmta. ^7 7^fA>- 



ffifiE# 2002-3099872 



-J 



#2001—022221 

[0 0 3 6] 

;i/>u*, ^7 7W-^ (cdpf) 2 T<^ji*m(D)±mtfMm>Lxi<\z> tm 

EU BffiMM^ttia 5 7?^ L tc <£ e> fC & £ 0 
[0 0 3 7] 

(«*. \m^m^mz^m^m^ it^< #tfc«'i> ?tja) zmm C & < x % 
r 4 ^(DmizmzM vx <b % ? r << /icDrntzftmn^Ajj-tz 

[0 0 3 8] 

2 Bt7r^;1t^> h 2 C(Z>|ig&CftJii|@S§5 $:@B«Lfe : fo©-?rfe^ 0 

y6mifI#|5i:LTttM^-liEDFA$:MVNS^i:^-e#, 3®i§i^ 15 50 
nm^gc <Z) ^6 ;b X ^ if Ipg $ tl S o 
[0 0 3 9] 

^fciif iplliiHr 5 ^EI 6 L fclii^lCjfBfi^ 4TT V 1 * -g> "7 T -f — fC33V*T 
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7Mt m 2 (nm&t. mmc & en (2) ^sns^, cw^ft 

KtejKU 3fciHte«5 S: JSiS L fe<Z) t> tC 7 T>f/t "fey ^ > h 2Ci:AAtSA;i/ 
*J*#©3fc3&K (lcw 3 ) c cwTSffttCfcJKU ftffipg#£ 

5 &^i&Lfc<£l3tC7y>fAizy*> h 2 BlcA^f «^^/X«^©3t3ftS (I 

ccw 2 ) %*gtemc&z> 0 -eit, i©»^tc*»oT=b, 3tns^«i ©m*jK- 

[0 0 4 0] 
[0 0 4 1 ] 

5 5 Omtf©«if D#ffcD S FlCf^T, St 1 T*^#ffi&^ £1«#N« 

[0 0 4 2] 







KUftmL& (A 0 ) 

#tmyt&&®. (r) 


0.61 dB/km 
1 5 6 5 . 5 nm 
0.0 2 9ps/nm 2 /km 
1 3. SW^ki" 1 



[0 0 4 3] 

jIS© 15 5 Onm^Jgcif D^ffeD S F CD r fill 2 . 5 W^knT 1 ^-?^ 2>\ 
&77>f;tiz^ > h 2 A, 2C, 2E, 2 Gi:lt)8^SiiHCJ:^ 
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[0 0 4 4] 

£ ft&^fi 1 > 3! K l«if 5 5: St§^)t 77^ A*T*«^-t 3 3 £ \Z J: »J . 

ftifripl#|5 VATtlt), M^^£^b&VNft:7 7^AT^j&L 

^i&t-STc*?), cwTjIrj^c c w xfaiz mm Ltc. jix&fttf i 

-£-r&£#{c, 2^©;^>7^^0fiMi*WJ:otv^| ( fe^?), ffiTjrt?- h l 

[0 0 4 5] 

ft/^l/X5§£#§A 3 <Z)^-£tCte, 3t77^A;i/-72©77^^t77 > h 2 

a~2h, ft^n?t§i, %t^%mm^^(D^x^mm^w%-7y^ ^tMtt 

v>-g><Z)-r\ 3t77-Y^;i'-7'fcfi$n>ha-73l:SdSL^<t : fe, ATJtff- 

a 

[0 0 4 6] 

EI7 1±, #^0/1©ftAVl/;*^£S§0ftB<Z>MA 4 £^ o 
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- h 1 b \zmWi^tc : bV>~£'foZ>o 

7?>f^6t'ft-^ $ *i & tf> T* , a° ;i/ x ipgtfjEag $ ti f=. % A ;b ^ & m 5 

[0 0 4 7] 

#17 c_£ftJtfffH*7 dTf««3*lTV^S 0 
[0 0 4 8] 

fttt3fcfffg*7 dT*Miirtt3*iTA##- hi atCAi7l"^ 0 
r -f A;i/- zf 2 a> £ »J ft^Bfc* $ *i* □ 

[0 0 4 9] 

©lMS:att„ ^&;fo*>, 5 6 5nm-e, ttAtftt 0 . 8 nmM&5 2 

o©»^^$MM7a, 7 bT*3SJS3i±, :fte,S)i^S||7b^ 
MLT#^>tLfeA;i/XM»l^l 0 0 GHz© If - h3toeaffiBB^T*>S. 

[0 0 5 0] 
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»aSEIM&«7 hKiltf- h 1 aCD^JC^T-f V V-9 8 #;ft^£*lT d H 
[0 0 5 1] 

Xte> «^,M##g£#§7 f ^e,^^^f#^^D$tlTV>^^«M#|7 et'^ 
[0 0 5 2] 

in] 

[02] 

W^SIAo®^??^^-^ (CD P F) 2©#t^|lftSfca 
[H3] 

[04] 

^A;i/^l§^A o lcA^i--5A^^A o ;i/X(Z)ea^g5M^0T*feS o 

[05] 
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[0 6] 
[07] 
[08] 
[09] 

*>^^«^»A 5 ©3t«3ew^«7T?^rts*fctr- h3tcDsawM 

[010] 

^7\Vb^^^A 5 ^^ffii7L^m^jA;i/x©^a^B5M^0-efe^o 
[0ii] 

[012] 
[013] 
[f^OM] 

i - 

la ATJtf- h (Hi ©Am^J^K- K) 

lb ffiijtf- h (J£2tf)Affi#rt<- h) 

lc n©;v-^-h 

1 d H2<Z);i/- zftf- h 

2A—2H 77>fAt^>H 
3 Il3>hD-7 
4, 5 ED FA (ftJtf||#) 
6 fir-^ifll3t77>fA 

17 ffiS#2 002-309 9 8 72 
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7 ms&mytm 

7a, 7 b m-&°sMytm 

7 c ytffi&ifc 

7 d %mm 

7 e mm&m® 

7 f «^fg#3g£#i 

8 jlNVl/-^ 
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[07] 
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[011] 
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7 7>f;1t^ > h 2 A~2 H&i^bt^5)t77^ A^jH8& 2 'ffi 1 CO A 
ffiTjtf?- h 1 a ^H2COAmi77K- Mb, £ «fc t>*H 1 C0;i/- :7>K- Mctl 
2;i/->f3j<- h 1 d £&^fU #7 7>f /Xe^tt 2 C0- 

^C0^§P2 a ^ffS^0Os^BP2 b ■etl-^tl, H 1 C0;V- ^/ft- h 1 c £H 2 CO 

Mltfe'J, AffiTJtf- hCO— 7j 1 a (CATJ^tl^A^^Vl/^^^^r-f 
-^"2 2MC03 , 6A;i/^^iC^*iIL, (CiML£2« 

^CO^A^X^COX^;!/^-?:, ^CO^W^fiffifC^DTH 1 coAffiTJtf- 
M a hfg2C0Affi7Jrf<- M bCOr^lC^ifJf 5ftA°;i/*2!S£3g„ 
[j8ttB9] 0 1 
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